Aprotinin abolishes sevoflurane postconditioning by inhibiting nitric oxide production and phosphorylation of protein kinase C-delta and glycogen synthase kinase 3beta.
It remains controversial whether aprotinin use during cardiac surgery is cardioprotective or detrimental. In contrast, volatile anesthetics may offer cardioprotection perioperatively. Increased nitric oxide, protein kinase C activation, and glycogen synthase kinase 3beta inhibition play a role in sevoflurane-induced cardioprotection. The authors investigated whether aprotinin affects sevoflurane postconditioning. Isolated guinea pig hearts underwent 30 min of global ischemia and 120 min of reperfusion (control [CTL]). Postconditioning was elicited with sevoflurane (2%) for 2 min at reperfusion onset (POST). Aprotinin (250 kallikrein inhibitor units/ml) was administered for 5 min at reperfusion onset (POST + APRO and CTL + APRO). In additional experiments, both sevoflurane and aprotinin were given before ischemia and throughout the reperfusion period (SEVO + APRO (throughout)) to mimic clinical conditions. Left ventricular developed and end-diastolic pressures and infarct size were measured. Western blot analysis determined phosphorylated protein kinase C-delta, protein kinase C-delta, Akt, and glycogen synthase kinase 3beta expression. Nitric oxide production during reperfusion was measured by nitric oxide sensor. After ischemia-reperfusion, POST had significantly higher left ventricular developed (56 +/- 11 vs. 26 +/- 8 mmHg [mean +/- SD]) and lower end-diastolic pressures (20 +/- 9 vs. 47 +/- 15 mmHg) and reduced infarct size (15 +/- 3% vs. 41 +/- 10%) versus CTL. Aprotinin abolished these improvements. Expressions of phospho-Akt (activated), phospho-protein kinase C-delta (activated), and phospho-glycogen synthase kinase 3beta (inhibited) were significantly increased in POST. Aprotinin attenuated these increased expressions. Nitric oxide production after reperfusion was higher in POST than in CTL, but not in POST + APRO. Aprotinin abolishes sevoflurane postconditioning, associated with inhibited phosphorylation of Akt, protein kinase C-delta, and glycogen synthase kinase 3beta and reduced nitric oxide production.